Networked Collaborative Learning (NCL) is undeniably a double-edged sword. On the one hand it can yield high-quality learning and enhance both teachers' and learners' satisfaction. On the other hand, however, it requires careful planning and specific skills for the design and management of online learning activities. This is one of the main reasons for the limited adoption of NCL in a number of educational contexts.
Use of learning objects -In this stage, the objective is to make the learning activities as rich and motivating as possible using traditional tools for the development of educational materials (Longmire, 2000; Shamsuar, 2008) . For example, there are multimedia materials, tele-lessons by video streaming, interactive simulations etc.
New course configurations -Of the four stages, this is clearly the one which, more than the others, aims to make substantial changes to the way of teaching with the support of ICT.
Teachers are therefore required to reassess their teaching methods and to reap the maximum benefit from the use of new technologies and help facilitate their students' learning process. This process is based on active learning (Fink,1999; Briggs, 2005) and the combination of diverse modes of interaction among students, teachers, tutors etc., carried out either face-to-face or from a distance, synchronous or asynchronous (Salomon, 2002; . Clearly this is not irrespective of the availability of both teachers and students to assume a different way of behaving reciprocally from what happens in a normal classroom situation.
As can be imagined, the four stages correspond to different time phases for their respective introduction.
The Enhancements to traditional course configurations is definitely the fastest development stage and lies in the initial phases of the innovation process. Also the stage introducing the Course Management Systems evolves fairly rapidly, but not so much in terms of the number of teachers adopting NBET than in terms of the student-teacher ratio involved in courses and programmes employing course management software.
These two initial stages generally complement and reinforce each other reciprocally (Zemsky & Massy, 2004) . However, neither of them is based on the introduction of learning objects nor on the development of new course configurations. On the whole, they introduce a limited adoption of ICT mainly based on: (a) the use of digital resources to present contents (e.g. PowerPoint), (b) the almost unconditioned adoption of the teaching-style underpinning CMS, (c) the use of automated tests and, (d) sporadically, the organization of theme forum discussions related to the course content. At best, they also envisage importing and using simple learning objects.
New courses configurations are rarely developed and often don't exploit the wide possibilities offered by new educational technologies to promote user-centred, personalized and flexible learning processes (Klobas & Renzi, 2003; Elliot, 2008) .
This trend reflects the various ways network-based Educational Technology is used in higher education (Howell et al., 2004) . In particular, the taxonomy of Figure 1 presents an overview 4 ,
where the various NBET approaches have been grouped into six macro-categories (Trentin, 2006; and arranged according to the level of complexity. (Trentin, 2008) Informative use -this is the simplest and most immediate way to use the Web, based on the network channel for sending information to students (information about the course, dates of exams, office hours etc.)
Distributive use -according to this approach the Web is considered as a one-directional channel for supplying students with any digital material which can be electronically delivered: slides used in the lessons, handouts, articles and book chapters, exercises, texts of previous exams, selfassessment tests, etc.; generally however materials not specially designed for distance learning activities (hence not planned and developed ad hoc).
Interactive use -this is the way of using the Web which fosters the various forms of personal interaction:
 "one-to-one" teacher/student, used for requests for information, questions and answers about specific topics of the course, for providing individual corrections of assignments etc.
NCL can be considered as a specific approach to NBET, which requires the presence of various general conditions in order to be effectively applied; among them we can identify (Felder & Brent, 2001; Palloff & Pratt, 2005) :
 the teacher's willingness to redesign the course, making even quite considerable modifications to the version conceived for face-to-face teaching (Paulson, 2002) ;
 the specific ability of teachers (or tutors) to design learning activities based on online interaction and to organise and manage online learning groups (Klobas et al., 2008) ;
 the pertinence of the collaborative strategy to the declared educational goals;
 classes with low numbers of students;
 the availability of adequate network services supporting group communication, distance interactions among all participants (students, teachers, tutors, etc.), and structuring of a virtual space, in terms of areas, actors and relative rules;
 students who are able to access frequently the virtual space.
The lack of these essential conditions is often the main cause of the restricted use of NCL in higher education.
At the same time, this low diffusion constitutes a sort of paradox, since the social dimension is a key element in higher education, where there is a strong need for direct teacher/learner contact and where the teachers should adopt a variety of strategies, especially interactive ones, to support learning.
A FOCUS ON HOW TO INTEGRATE NBET IN UNIVERSITY TEACHERS' PRACTICE
One of the most critical aspects linked to the diffusion of NCL approaches is teachers' acquisition of at least the basic skills of Educational Technology Instructional Design, i.e.
knowledge and awareness of the main theories, principles and best practices to design learning processes based on specific educational models and strategies (deriving from the main learning theories) and enhanced by the integration of specific technologies, such as ICT.
In fact, university teachers are essentially experts in a given disciplinary/content domain and they often lack pedagogical skills and know-how. What can be realistically asked of them is to (Young, 2002; Zeminsky & Massy, 2004 ):
1. make available their knowledge on a specific content domain, together with the methods to teach them;
2. invest a reasonable amount of time in acquiring elementary instructional design skills;
3. acquire familiarity with the typical dynamics of an educational process based on online interaction, and with the methods for conducting it.
In this perspective, a number of faculty training initiatives have been undertaken over the years (Grant, 2004; De Vries et al., 1995) aimed at the sharing of methodological and technological best practices for Educational Technology Instructional Design and targeting those teachers who are interested in innovating their teaching, with particular attention to the social dimension of learning.
Some successful experiences (Trentin, 2006; Klobas et al, 2008; Palloff & Pratt, 2010) have demonstrated that, in order to guarantee a high follow-up rate for faculty training processes, the training stage must be organized around project/problem-based strategies, with one-to-one assistance of the teachers in their first experience of planning online teaching activities. This assistance is fundamental when adopting NCL approaches, since they require constant adaptation of the learning path to the ongoing interaction and collaboration processes.
However, if on the one hand "personalised" faculty training guarantees high follow-up rates, on the other hand it introduces costs which can be afforded only with the support of regional, national or international funding; this is the reason why these initiatives are rarely set up (Trentin, 2006) .
The problem is thus how to diffuse NCL best practices at affordable costs, while assuring constant support to the teachers who try to integrate these practices in their courses.
In the following sections, this chapter will present an innovative approach to Educational Technology Instructional Design teacher training, based on a multidimensional scaffolding which fosters teachers to integrate the rules, heuristics and best practices for easily and effectively designing active and collaborative online learning in their everyday activity.
AN INNOVATIVE APPROACH TO TEACHER TRAINING IN EDUCATIONAL TECHNOLOGY INSTRUCTIONAL DESIGN
Over the last twenty years, a number of Instructional Design (ID) models have been proposed and adopted to formalise the design process. ID is defined by Reigeluth et al. (2003) as "that branch of knowledge concerned with theory and practice related to instructional strategies and systematic procedures for developing and implementing those strategies" (p.574). Since educational scenarios are often poorly structured and influenced by a number of variables, the main assumption behind ID principles and procedures is that there is no generally effective formula to be applied every time and everywhere, but that the best options must be chosen each time for specific contexts and situations and for particular learning objectives and contents. Thus, the role of models in ID is to provide teachers and designers with conceptual tools fostering the modelling, structuring and management of a learning process. ID models may support the sharing of best practices and thus the training of novices; they also allow meta-analysis and evaluation of the design process itself.
Recently, several authors (Jonassen, 2008; Silber, 2007) have criticised the conventional linear and procedural ID models (Clark, 1995) , as well as other recursive and spiral-based models (Tripp & Bichelmeyer, 1990) , arguing that ID as practised by expert designers is not a procedure, but a problem-solving process. To tackle design problems experts refer to a mental "template" which is able to capture both declarative knowledge and context-related heuristics (Foshay et al., 2003) .
Other critics argue that ID is an iterative process of decision-making and model-building (Jonassen, 2008) . The principal role of a designer is to make decisions which help bridge the gap between ideas and reality. These decisions are taken all along the ID process, which proceeds through a progressive contextualization and introduction of constraints, guided by those heuristics and good practices which are held to be effective for a particular problematic situation (Alvino et al., 2009 ).
According to these premises, one of the first steps for fostering the integration of Educational Technology (especially NBET) ID into teachers' practice should be the sharing and interiorization of heuristics and good practices. Normally teachers develop a meaningful tacit knowledge based on mental schemata that are progressively enriched by everyday experience.
Unfortunately, there is not a widespread inclination to make this knowledge explicit and share it, especially in the field of Computer Supported Collaborative Learning (CSCL), and particularly in Networked Collaborative Learning (NCL), where computer-mediated interactions among learners are promoted as a key factor for improving learning, but where good practices in how to structure these interactions have so far been little shared by experts (Koschmann, 1996) . But if no generally effective formula is given, novices and unskilled teachers should be able to refer to models and resources which can guide or scaffold them during the design process. In view of this, recent national and international initiatives aimed at promoting the sharing of models of expert designers' heuristics and best practices, as well as learning materials, take on a key role for both informal learning experiences and formal teacher training.
The sharing of reusable learning resources and models
In last few years, a number of studies and initiatives have been carried out to support the modelling, formalisation and sharing of ID good practices.
In particular, a number of models and standards have been studied and proposed for the devising of a common semantic and technical way of sharing learning materials (Wiley, 2001; ADL, 2004) , and for the making explicit and formalising of design models (Dillenbourg & Hong , 2008) .
Current trends in the e-learning field show the benefits arising from investment in the creation, sharing and reuse of Learning Objects (LOs), i.e. "any digital resource that can be reused to support learning" (Wiley, 2001, p.7) . According to Wiley's general definition, LOs are digital resources which can be generated with purposes which may be either educational (such as tutorials, self-learning units and modules, but also case studies, webquests, simulations, etc.) or not (such as scientific papers, digital book chapters, glossaries, FAQ lists, etc), and which a teacher can use to enrich and integrate the learning process he/she is designing. Thus, LOs are a specific educational technology which (more or less explicitly) embodies ID strategies (transmissive, active, collaborative, etc.) and techniques (tutorial, multimedia fruition, problemsolving, simulation, etc) (Wiley, 2001) , which can be applied to a specific educational context, normally with a small effort of adaptation. So, LOs can be considered precious "items in the teacher's toolbox" which can be used to enrich a module or a course, taking advantage of the experience of other teachers.
But teachers often do not need to search for new learning materials; they rather need for a scaffold when structuring a learning experience integrating Educational Technologies and NBET in particular. So they often search for models which can be adapted and contextualized to their own scenarios, especially in NCL settings, since varying the approaches to structuring students' interactions and to group composition can be very important for successful collaborative
learning.
An important bridge has recently been created between collaborative learning and traditional ID methods with Computer Supported Collaborative Learning scripts (Dillenbourg & Hong, 2008) .
CSCL scripts computationally specify, sequence, and distribute the roles and activities involved in a computer-supported collaborative learning situation, thus providing a certain degree of scaffolding for fostering learners' engagement in potentially more effective interactions (Weinberger et al., 2008) . Successful collaborative learning normally depends upon effective interaction amongst learners. When they are left to their own devices, they rarely engage in productive interactions. Collaboration scripts aim to foster collaborative learning by shaping the way in which learners interact with one another. These models specify a sequence of learning activities and learners' roles, based on the use of NBET, thus triggering engagement in social and cognitive activities that would otherwise occur rarely or not at all (Kobbe et al, 2007) .
Recently a distinction has been introduced between micro-scripts and macro-scripts (Dillenbourg & Hong , 2008, p.7) :
 Micro-scripts are "dialogue models, mostly argumentation models, which are embedded in the environment and which students are expected to adopt and progressively internalize".
 Macro-scripts are "pedagogical models, i.e. they model a sequence of activities to be performed by groups".
The main difference between them is in the granularity (dimension) of the prescribed actions.
For instance a micro-script may automatically prompt a student to respond to post, while a macro-script may model a brainstorming activity in a group.
Macro-scripts can also assume three main levels of abstraction: (a) the schema level, which is the most abstract one, presents the solution to a general recurrent educational problem; (b) the instance level presents a particular instantiation of the general problem, characterised by specific contents, roles, tools, services and particular target users; (c) the session level is the formalized representation of a concrete educational session (Dillenbourg & Hong , 2008) .
In this framework, we can place models such as (Alvino, 2008):
 pedagogical design patterns, i.e. design-oriented schemas, which embed particular strategies or techniques in order to make good practices transferable; they are not instantiated in a particular knowledge domain or oriented to specific targets, but provide solutions to typical educational problems; although formulated in plain language, they observe particular structural templates, thus they can be considered as a particular type of schema-level macroscripts;
 lesson plans, which represent in plain natural language the instantiation of the solution to a general educational problem in a specific knowledge domain and for a specific target, in terms of objectives, strategies, resources, and so on; these models can be considered as a particular type of instance-level macro-scripts; Accessing these systems teachers can concretely identify LO which fit their needs and reuse them by downloading a file or simply annotating their location (URL). Subscribing to the communities underpinning these repositories, teachers can also share the resources they authored, although filtered by an evaluation process of their quality.
Furthermore, local initiatives supporting the sharing of educational resources and design models are more and more widespread; local, targeted and customized repositories are normally developed to fulfil the specific needs of determinate educational institutions, such as Universities or training centres, or specific professionals, or particular content domains and topics. Like the international initiatives, normally the repository is underpinned by a community, which can be both virtual and presencial.
In any case, sharing educational materials is not a straightforward task for teachers, but requires them to invest their time in searching for resources which fit their needs, and to prepare new contributions in easily re-usable and adaptable form. Teachers' motivation to share and reuse LOs and CSCL scripts should be fostered though easy-to-use systems which allow retrieval of high-quality and effective resources. An early example in this direction is the Merlot project repository, which promotes teachers' confidence in availing themselves of the repository by offering a quality guarantee, at least to a certain extent, for the LOs that can be retrieved; it also adds value to these LOs by including user comments and proposals for assignments. In this way, repositories of educational resources for TEL could turn into a basis for the formation of teachers' learning communities.
The possibility to express and formulate their actual needs through the retrieval system, so as to find the most adequate resources for each situation, is a fundamental condition to motivate teachers to share and reuse digital educational resources. 
A multidimensional scaffolding supporting teachers to build a personal ID mental model
Providing novices and unskilled teachers with examples of best practices and reusable learning materials is a fundamental step towards enriching their expertise. Unfortunately, this step is often not sufficient to foster the integration of these heuristics into everyday practice. In fact, teachers often do not know for instance how to integrate LOs and scripts into the learning experiences they are designing. Whereas expert designers tackle educational design problems on the basis of a well-known and shared set of principles and heuristics that form their mental model (Silber, 2007) , novices or unskilled teachers who have not yet developed the same mental structure cannot act likewise, unless supported by a scaffold. Thus, initially they need to refer to a simplified and structured model in order to approach the design problem.
Teacher training in the field of ID should take these premises into account.  definition and structuring of tools and areas characterizing the Learning Management System (LMS) (or other systems and tools supporting the networked learning process).
When an expert designer tackles ID as a problem-solving process, he/she normally does not analyse these topics exactly in this order; firstly he/she focuses on some decisions and then refines the design through an iterative and recursive process. This can be done because expert designers are well aware of the reciprocal conditioning of the different design elements. Thus the "cascade" structure could provide a first fundamental scaffold for novices, since it acts as an "ordinate checklist" which reminds them of the fundamental steps they should not neglect.
Once this basic structure has been embedded in unskilled teachers' mental ID model, they could be provided with heuristics and best practices about how to introduce recursivity into the linearcascade model, progressively approaching a problem-solving perspective.
A first step could be to identify a two-layered design process characterized by a macro-design phase and a micro-design phase (Trentin, 2001 ). The linear-cascade model is split into two main partially-overlapping ID phases (see Fig. 2 ). In the "macro" phase, aims, objectives, contents, learning strategies and evaluation criteria are generally defined and outlined. In the following "micro" phase there is an iterative process of revision and/or integration of what has been defined in the macro-design; each decisional topic being reviewed and defined in greater detail;
subsequently, learning techniques, activities, groups and resources are defined, together with the characteristics of the monitoring process, the schedule, etc. Parallel to the two-layered process, interaction and communication issues are tackled and technological decisions taken.
This model has revealed its effectiveness in a number of faculty courses and teacher training curricula (Trentin, 2006; Klobas et al., 2008) . In fact, in a NCL process we can identify three main types of constraint (Alvino et al., 2009 ) : 1) initial, i.e. technical, financial and contextual constraints characterizing the specific learning context; 2) structural, i.e. constraints deriving from choices and decisions taken during the design process which condition posterior choices (i.e. objectives, contents, etc.); 3) heuristic, i.e.
constraints related to the application of the heuristics and good practices for effectively structuring the learning community, organizing collaborative activities and modelling the learning environment. According to the Recursive Constraints Analysis model (Alvino, 2008) , each decision taken during the ID process and concerning the above mentioned topics: (a) should take into account the initial, structural and heuristic constraints introduced before that step and (b) might introduce new structural and heuristic constraints which will condition subsequent choices. If previous structural and heuristic constraints conflict with the new decisions, some changes could be introduced into the design without modifying the general framework. In this way, to obtain a coherent instructional design, teachers need to assume a permanent attitude of iterative review (see Fig. 2 ). These rules are especially true when teachers want to integrate LOs and CSCL scripts into the ID process. In fact, these resources are normally characterized by structural and heuristic constraints which have to be taken into account when integrating them into a specific ID process. As stressed before, LOs and CSCL scripts can be integrated at different steps of the ID process, when defining learning strategies, techniques, activities and materials. For instance teachers should be aware that specific collaborative activities require specific tools (such as forum, wiki, etc.) and specific group configurations, or social structures, in terms of number, dimension, composition and participants' tasks (Persico & Sarti, 2005; Alvino et al., 2009 ).
All the heuristics and good practices characterizing the scaffolding described above should be supplied to teachers gradually, so they can be integrated step-by-step into their mental ID model.
FUTURE RESEARCH DIRECTIONS
The multidimensional scaffold presented in this work is a conceptual framework which is useful Future research should take into account the potential of embedding Educational Technology ID models and CSCL scripts in CAID systems. Via a user-friendly interface, these best practices could underpin the design process performed by the teacher, even fostering the interiorization of those practices. During the ID process, innovative systems could dynamically show (for instance through formalisms such as SSRs) all the implications of the teacher's decisions on the educational process in terms of (structural and heuristic) constraints, thus supporting a highlyaware authoring process. Lessons resulting from the instantiation of CSCL scripts could be stored in a repository (integrated into the CAID system) and shared as well the LOs they suggest to use, thus favouring the generation of a teacher community.
CONCLUSIONS
The introduction of NBET into higher education is a long process which is strongly conditioned by many variables, such as, for instance, the actual skills of faculty members in the educational uses of ICT and in the related instructional design approaches. Furthermore, teachers' initial experiences of using NBET are generally awkward, thus it would be useful to provide them with support in their choice of methods, in accordance with the learning objectives.
For this reason, the chapter highlights two key conditions for fostering the process of spreading NBET, and especially NCL, in higher education:
 the setting up of ad hoc faculty training courses aimed at introducing Educational Technology Instructional Design to teachers and at laying the foundations for regular use of these methodologies;
 providing teachers with a direct and an indirect scaffolding when involved in their first experiences as instructional designers of NCL activities and courses based on NBET.
KEY TERMS & DEFINITIONS
COMPUTER SUPPORTED COLLABORATIVE LEARNING (CSCL) -An emerging branch of the learning sciences concerned with studying how people can learn together with the help of computers. CSCL is based on the concept of collaborative learning as the mutual engagement of participants in a coordinated effort to pursue a specific learning goal.
CSCL SCRIPT -A CSCL script computationally specifies, sequences, and distributes the roles and activities involved in a computer-supported collaborative learning situation, thus providing a certain degree of scaffolding for fostering learners' engagement in more potentially effective interactions. Collaboration scripts aim to foster collaborative learning in shaping the way in which learners interact with one another, thus triggering engagement in social and cognitive activities that would otherwise occur rarely or not at all.
EDUCATIONAL TECHNOLOGY: the study and ethical practice of facilitating learning and improving performance by creating, using, and managing appropriate technological processes and resources.
EDUCATIONAL TECHNOLOGY INSTRUCTIONAL DESIGN: a branch of theoretical and practical knowledge which identifies the main theories, principles and best practices to design learning processes based on specific educational models and strategies (deriving from the main learning theories) and enhanced by the integration of specific technologies, such as ICT.
INSTRUCTIONAL DESIGN (ID) -Instructional Design is a branch of theoretical and practical knowledge which identifies and models the rules governing the choice of the most suitable learning methods for the pursuit of specific educational goals, taking into account the contextrelated variables and limitations.
LEARNING OBJECT (LO) -Any digital resource that can be reused to support learning, and integrated by a teacher into the learning process he/she is designing so as to enrich it; learning objects can be generated with explicit educational purposes, such as tutorials, self-learning units and modules, but also as case studies, webquests, simulations, etc., or not; in the second case they are normally integrated in the learning process as reference resources, such as scientific papers, digital book chapters, glossaries, FAQ lists, etc.
NETWORK-BASED EDUCATIONAL TECHNOLOGY (NBET) -The specific area of ET which focuses on the educational use of network technology.
NETWORKED COLLABORATIVE LEARNING (NCL) -A learning approach supported by a computer network and (above all) underpinned by a network of inter-relationships that link up the learners along the educational process. These inter-relationships help the members of a learning community to collaborate together in pursuit of a specific learning goal. So the network should be considered primarily as a network of individuals rather than merely a computer network for distance communication between the same individuals.
SCAFFOLDING -The concept of scaffolding derives from constructivist theories and is closely bound up with the supposed need of learners to have recourse to external human, technical and organisational support systems in order to exercise and expand their inner potential. These support systems may develop on both the intellectual, social and affective planes, and may derive either from the direct action of the teacher or an indirect action. The latter consists in the setting up, preparation and continual integration into the learning environment of learning and support tools and resources which facilitate the learning process. 
